: Control neuron firing behaviour in each model. The first column shows the name of the model, and the second to fifth columns show the threshold amplitudes for inducing an action potential as a response to the stimuli of conditions I -III. In condition III, the proportion of amplitudes A 3a and A 3b was kept fixed as A 3a /A 3b = A 1 /A 2 in order to restrict to a single threshold value. The sixth column shows the number of action potentials as a response to a short (5 ms) somatic square pulse of amplitude 1.15A 1 . The seventh and eighth column show the membrane potential at the distal (at a distance of 800 µm from soma) apical dendrite at rest and shortly (4 ms) after the first spike induced by this stimulus. The considered interval, 4 ms, was approximately half of the inter-spike interval in bursts of the Almog models and altered Hay models. In Hay-and Almog-model neurons, the difference between membrane potentials at rest and 4 ms after a spike was small. By contrast, in the altered Hay-model neurons, the membrane potential quickly rose to a value near the Na + reversal potential after a spike, initiating a dendritic action potential which then propagates to soma and induced further spiking. Table A2 , including altered models. The table entries are ordered as in Table A2 . In most cases (1304/1463 table entries, i.e., 89%) a degree of scaling was performed (scaling coefficient < 2.0), while in 11% of the cases none of the scaling conditions were violated by the unscaled variant (this happened for at least one of the 14 models in 24 out of 109 model variants). Table S3 : Correlations between the integrals of f-I curves predicted by different models (data of Figure S3 ) across variants. Mean ± STD of all correlations (excluding self-correlations): 0.81 ± 015. Mean ± STD of the correlations between Hay and Almog models: 0.69 ± 0.08.
Hay Hay-A1 Hay-A2 Hay-A3 Hay-A4 Hay-A5 Hay-A6 Almog Almog-A1 Almog-A2 Almog-A3 Almog-A4 Almog-A5 Almog-A6 Table S4 : Stimulus amplitudes used for Hay (left) and Almog (right) models. The first two columns show the amplitude of the somatic 5-ms square-pulse stimulus during the up and down states, respectively. The third column shows the amplitude of the proximal apical 600-ms square-pulse stimulus used for imitating the up state. The fourth column shows the maximal amplitude of the EPSP-like stimulus, injected at the apical dendrite, 600 or 850 µm from the soma. Table S5 : A: Threshold conductances with which 1000 excitatory conductance-based alpha synapses (τ = 5 ms, E rev = 0 mV) induced a spike in the control Almog model. The synapses were uniformly distributed across compartments in one of seven regions (1: 0-200 µm, 2: 200-400 µm, 3: 400-600 µm, 4: 600-800 µm, 5: 800-1000 µm, 6: > 1000 µm from the soma along the apical dendrite, or 7: in the basal dendrites). B: Correlations between the input and output patterns in the control Almog model neuron. The [Ca 2+ ] in the most proximal apical region and in the basal dendrites never exceeded the threshold of medium, and thus correlations with input patterns were indefinite. See Table 2 for corresponding Hay-model data. Almog-A5 Almog-A6 B 12 13 Hay FR 14 15 Almog FR CC = 0.85 12 13 Hay FR Figure 2E for all variants of the Hay models, while the x-axis shows the different variants. Data outside the visible field reserved for the alternative Hay models (separated by discontinuities in the y-axis) are represented by arrows of the corresponding color (color coding as in Figure 2 ). The variants are ordered as in Table A2 , and the variants used in Figure 2 are marked with stars ( ). The variants chosen for the combination of variants in Figure 5E) . B: Adaptation data from the unaltered and altered Almog models (see Figure 5F ). Colors as in Figure 2 . The first column of panels are the same as in Figure 5E -F, re-illustrated here for consistency. Figure 6 was repeated using the Almog model. A: The maximal conductance of each synaptic input (when activated) was half of threshold value in the underlying dendritic region for inducing a spike (Table S5A ). The eight panels show the numbers of spikes induced (top) and the Ca 2+ response in the apical regions 1-6 (six panels below) and in the basal dendritic region (bottom panel) for each of the 128 input combinations. As the range of Ca 
